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Transportation (Scope 3)

Transportation (trips by population) Residents per land use Trips per person Trips per type miles/trip miles per type/d miles/type/yr CO2 lbs/mi CO2e lbs/yr CO2e T/yr
Commercial 0 2.66 0 4.98 0 0.00E+00 0.83672 0.00E+00 0.00E+00
Single family 2908 2.66 7734 4.98 38515 1.41E+07 0.83672 1.18E+07 5.88E+03
Var. density 3168 2.66 8426 4.98 41959 1.53E+07 0.83672 1.28E+07 6.41E+03
Multi-family 675 2.66 1796 4.98 8942 3.26E+06 0.83672 2.73E+06 1.37E+03
Estate 25 2.66 67 4.98 331 1.21E+05 0.83672 1.01E+05 5.06E+01

1.37E+04

Transportation (per capita VMT method) Per capita VMT Residential pop
Residential 
VMT/year

Avg. fuel 
economy

Gasoline use 
(gallons/year)

Lbs CO2 per 
gallon Lbs CO2/yr

Tons 
CO2/year

2007 9899 0 0 21 0 19.424 0 < no project
2020 12168 5728 69692220 21 3318677 19.424 64462838.2 3.22E+04 < 2007 fuel
2020 12168 5728 69692823 21 3318706 17.608 58434445.49 2.92E+04 < 2020 fuel

2007 FUEL transportation (trips by 
neighborhood) ADT miles/trip miles per type/d miles/type/yr

Avg fuel 
economy Gallons/year

Lbs CO2 per 
gallon CO2 lbs/yr CO2e T/yr

Neighborhood 1 19684 4.98 98026 35779607 21 1703791 19.424 33094432 16547
Neighborhood 2 4192 4.98 20876 7619798 21 362848 19.424 7047951 3524
Neighborhood 3 2520 4.98 12550 4580604 21 218124 19.424 4236841 2118
Neighborhood 4 3710 4.98 18476 6743667 21 321127 19.424 6237571 3119
Neighborhood 5 5300 4.98 26394 9633810 21 458753 19.424 8910815 4455
Neighborhood 6 120 4.98 598 218124 21 10387 19.424 201754 101

2.99E+04

2020 FUEL transportation (trips by 
neighborhood) ADT miles/trip miles per type/d miles/type/yr

Avg fuel 
economy Gallons/year

Lbs CO2 per 
gallon CO2 lbs/yr CO2e T/yr

Neighborhood 1 19684 6.12 120466 43970119 21 2093815 17.608 36867061 18434
Neighborhood 2 4192 6.12 25655 9364090 21 445909 17.608 7851388 3926
Neighborhood 3 2520 6.12 15422 5629176 21 268056 17.608 4719823 2360
Neighborhood 4 3710 6.12 22705 8287398 21 394638 17.608 6948628 3474
Neighborhood 5 5300 6.12 32436 11839140 21 563769 17.608 9926611 4963
Neighborhood 6 120 6.12 734 268056 21 12765 17.608 224753 112

3.33E+04

Water use (Scope 3)

Neighborhood Population
Gallons/person/da

y total gallons/year
Water use 
(AF/year)

GHG 
(lb/CO2)/AF of 
potable water

GHG 
(lb/CO2)/AF of 

reclaimed 
water

Embodied 
CO2/lbs/year

Embodied 
Metric T 
CO2/year

Estimated per capita 6750 200 492,750,000.00 1512 1759 529 2659949.64 1207

Neighborhood Gallons/day total gallons/year
Water use 
(AF/year)

GHG 
(lb/CO2)/AF of 
potable water

GHG 
(lb/CO2)/AF of 

reclaimed water
Embodied 

CO2/lbs/year
Embodied Metric 

T CO2/year
Residential 876000 319,740,000.00 981 1759 529 1726011.766 783
Commercial 17170 6,267,050.00 19 1759 529 33830.61875 15
Parks 43860 16,008,900.00 49 1759 529 86418.80829 39
Open Space 381900 139,393,500.00 428 1759 529 752470.198 341
Average 1318930 481,409,450.00 1477 1759 529 2598731.391 1179 < Value used in inventory
Max 2,770,000.00 1,011,050,000.00 3103 1759 529 5457822.594 2476

GHG Inventory Summary
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Commercial land use (Scope 2)

Commercial type Type Number of units Total sq-ft

Base electricity 
use 

(kWhr/ft2/yr)
T24 -10% 

(kWhr/ft2/yr)
T24 -15% 

(kWhr/ft2/yr)
T24 -20% 

(kWhr/ft2/yr)
T24 -25% 

(kWhr/ft2/yr)
T24 -35% 

(kWhr/ft2/yr)

Base total 
electricity use 

(kWhr/yr)

Base total 
electric 
(Mhr/yr)

Generic commercial use Retail - excluding mall n/a 110000 14 11.2 10.5 9.52 1.54E+06 1.54E+03

Residential land use (Scope 1 and 2)

Planning Area Residential type
Lot size/product 

type Prototype Number of units Avg. sq-ft Bedrooms
Base Title24 

kWh/sq
Title 24 -15% 

kWh/sq
Title 24 -25% 

kWhr/sq
Title 24 -35% 

kWhr/sq

Base Total 
kWh/year per 

unit
2.0 Multi-family Apartments n/a 270 1000 2 2.216 1.773 1.662 1.507 2216
3.0 Variable Residential Townhome Bridgeport 84 1426 3 2.861 2.288 2.145 1.945 4079
4.0 Variable Residential Townhome Ravenna 153 1452 3 2.861 2.288 2.145 1.945 4153
5.0 Variable Residential Townhome San Moritz 140 1390 2 2.861 2.288 2.145 1.945 3976
6.0 Variable Residential Townhome Gianni 193 1395 2 2.861 2.288 2.145 1.945 3990
7.0 Variable Residential Townhome Bridgeport 173 1426 3 2.861 2.288 2.145 1.945 4079
1.1 Variable Residential 50x80 Garden Walk 56 2139 4 2.861 2.288 2.145 1.945 6119
1.2 Variable Residential SFD Condo Amante 57 1804 3 2.861 2.288 2.145 1.945 5160
1.3 Variable Residential Townhome Ravenna 76 1452 3 2.861 2.288 2.145 1.945 4153
2.1 Variable Residential SFD Condo Amante 71 1804 3 2.861 2.288 2.145 1.945 5160
2.2 Variable Residential 50x80 Garden Walk 52 2139 4 2.861 2.288 2.145 1.945 6119
2.3 Variable Residential SFD Condo Ivy Wreath 135 1700 3 2.861 2.288 2.145 1.945 4863
3.0 Variable Residential Townhome Ravenna 77 1452 3 2.861 2.288 2.145 1.945 4153
1.0 SFD 50x80 Rosemary Lane 94 2814 4 5.240 4.192 3.930 3.563 14745
2.0 SFD 55x100 Travatta 124 3655 5 5.240 4.192 3.930 3.563 19152
3.0 SFD 55x100 Travatta 34 3655 5 5.240 4.192 3.930 3.563 19152
1.0 SFD 45x100 Rosemary Lane 129 2814 4 5.240 4.192 3.930 3.563 14745
2.0 SFD 50x100 Silvercrest 103 3133 5 5.240 4.192 3.930 3.563 16417
3.0 SFD 60x100 Reunion 139 3594 5 5.240 4.192 3.930 3.563 18833
1.0 SFD 50x80 Rosemary Lane 79 2461 4 5.240 4.192 3.930 3.563 12896
2.0 SFD 55x100 Travatta 90 3655 5 5.240 4.192 3.930 3.563 19152
3.0 SFD 50x80 Rosemary Lane 103 2814 4 5.240 4.192 3.930 3.563 14745
4.0 SFD 55x100 Travatta 78 3655 5 5.240 4.192 3.930 3.563 19152
5.0 SFD 65x110 Reunion 180 3594 5 5.240 4.192 3.930 3.563 18833

Estate SFD 2 acre min Custom 10 4000 6 5.240 4.192 3.930 3.563 20960
TOTAL 2700

GHG Inventory Summary
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T24 -15% 
(Mhr/yr) T24 -25% (Mhr/yr)

T24 -35% 
(Mhr/yr)

2007 Metric T 
CO2e/year

2020 Metric T 
CO2e/year

T24 -15% 2020 
Grid CO2e 

(metric T/year)

T24 -25% 2020 
Grid CO2e 

(metric T/year)

T24 -35% 2020 
Grid CO2e (metric 

T/year)
1.23E+03 1.16E+03 1.05E+03 7.13E+02 6.75E+02 4.90E+02 4.60E+02 4.17E+02

Title 24 -15% 
kWh/year per 

unit
Title 24 -25% 

kWh/year per unit

Title 24 -35% 
kWh/year per 

unit Frig (kWh/yr)

Clothes 
washer 
(kWh/yr)

Dishwasher 
(kWh/yr) Plugs

Base Total 
kWhr/yr per unit

Base Total for 
all units 

(kWhr/yr)
Base Total for all 

units (MW/yr)

T24 -15% Total 
for all units 

(MW/yr)

T24 -25% Total 
for all units 

(MW/yr)

T24 -35% Total 
for all units 

(MW/yr)

Base Total - 
50% PV 

(MWhr/yr for all 
DU)

1773 1662 1507 669 1838 171.6 1670 6564 1.77E+06 1.77E+03 1.65E+03 1.62E+03 1.58E+03 1.77E+03
3263 3059 2774 669 2756 205.9 2381 10092 8.48E+05 8.48E+02 7.79E+02 7.62E+02 7.38E+02 7.85E+02
3323 3115 2824 669 2756 205.9 2425 10209 1.56E+06 1.56E+03 1.43E+03 1.40E+03 1.36E+03 1.45E+03
3181 2982 2704 669 1838 171.6 2321 8975 1.26E+06 1.26E+03 1.15E+03 1.12E+03 1.08E+03 1.15E+03
3192 2993 2713 669 1838 171.6 2330 8998 1.74E+06 1.74E+03 1.58E+03 1.54E+03 1.49E+03 1.59E+03
3263 3059 2774 669 2756 205.9 2381 10092 1.75E+06 1.75E+03 1.60E+03 1.57E+03 1.52E+03 1.62E+03
4895 4589 4161 669 3675 240.2 3572 14275 7.99E+05 7.99E+02 7.31E+02 7.14E+02 6.90E+02 7.58E+02
4128 3870 3509 669 2756 205.9 3013 11804 6.73E+05 6.73E+02 6.14E+02 5.99E+02 5.79E+02 5.88E+02
3323 3115 2824 669 2756 205.9 2425 10209 7.76E+05 7.76E+02 7.13E+02 6.97E+02 6.75E+02 7.20E+02
4128 3870 3509 669 2756 205.9 3013 11804 8.38E+05 8.38E+02 7.65E+02 7.47E+02 7.21E+02 7.33E+02
4895 4589 4161 669 3675 240.2 3572 14275 7.42E+05 7.42E+02 6.79E+02 6.63E+02 6.40E+02 7.04E+02
3890 3647 3307 669 2756 205.9 2839 11333 1.53E+06 1.53E+03 1.40E+03 1.37E+03 1.32E+03 1.33E+03
3323 3115 2824 669 2756 205.9 2425 10209 7.86E+05 7.86E+02 7.22E+02 7.06E+02 6.84E+02 7.29E+02

11796 11059 10027 669 3675 240.2 4699 24029 2.26E+06 2.26E+03 1.98E+03 1.91E+03 1.82E+03 2.12E+03
15322 14364 13023 669 4594 274.5 6104 30793 3.82E+06 3.82E+03 3.34E+03 3.22E+03 3.06E+03 3.63E+03
15322 14364 13023 669 4594 274.5 6104 30793 1.05E+06 1.05E+03 9.17E+02 8.84E+02 8.39E+02 9.97E+02
11796 11059 10027 669 3675 240.2 4699 24029 3.10E+06 3.10E+03 2.72E+03 2.62E+03 2.49E+03 2.91E+03
13134 12313 11164 669 4594 274.5 5232 27186 2.80E+06 2.80E+03 2.46E+03 2.38E+03 2.26E+03 2.65E+03
15066 14124 12806 669 4594 274.5 6002 30372 4.22E+06 4.22E+03 3.70E+03 3.57E+03 3.38E+03 4.02E+03
10317 9672 8769 669 3675 240.2 4110 21590 1.71E+06 1.71E+03 1.50E+03 1.45E+03 1.38E+03 1.59E+03
15322 14364 13023 669 4594 274.5 6104 30793 2.77E+06 2.77E+03 2.43E+03 2.34E+03 2.22E+03 2.64E+03
11796 11059 10027 669 3675 240.2 4699 24029 2.47E+06 2.47E+03 2.17E+03 2.10E+03 1.99E+03 2.32E+03
15322 14364 13023 669 4594 274.5 6104 30793 2.40E+06 2.40E+03 2.10E+03 2.03E+03 1.92E+03 2.29E+03
15066 14124 12806 669 4594 274.5 6002 30372 5.47E+06 5.47E+03 4.79E+03 4.62E+03 4.38E+03 5.20E+03
16768 15720 14253 669 5513 308.8 6680 34130 3.41E+05 3.41E+02 2.99E+02 2.89E+02 2.74E+02 3.26E+02

GHG Inventory Summary
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T24-15% + 
50% PV 

(MWhr/yr for 
all DU)

T24-25% + 
50% PV 

(MWhr/yr for 
all DU)

T24-35% + 
50% PV 

(MWhr/yr for 
all DU)

%reduction 
with T-15 + 
50% solar 

Base 2007 
Grid CO2e 

(metric 
T/year)

Base 2020 Grid 
CO2e (metric 

T/year)

T24 -15% 2020 Grid 
CO2e (metric 

T/year)

T24 -25% 2020 Grid 
CO2e (metric 

T/year)

T24 -35% 2020 
Grid CO2e 

(metric T/year)

T24-15% + 
50% PV 
(CO2e 
metric 
T/year

T24-25% + 
50% PV 

(CO2e metric 
T/year

T24-35% + 
50% PV 

(CO2e metric 
T/year

Gas, 
Therms/sqft

Gas use 
(therms/un

it/yr)

Gas use 
(therms/all 

units)
CO2 

lbs/therm
CO2 from 
gas (lbs)

1.65E+03 1.62E+03 1.58E+03 6.8% 9.04E+02 7.77E+02 7.25E+02 7.12E+02 6.93E+02 7.25E+02 7.12E+02 6.93E+02 0.268 268 72360 13.0260 9.43E+05
7.17E+02 7.00E+02 6.76E+02 15.4% 4.32E+02 3.72E+02 3.42E+02 3.34E+02 3.24E+02 3.14E+02 3.07E+02 2.96E+02 0.268 382 32102 13.0260 4.18E+05
1.32E+03 1.29E+03 1.25E+03 15.4% 7.97E+02 6.85E+02 6.29E+02 6.15E+02 5.96E+02 5.80E+02 5.66E+02 5.46E+02 0.268 389 59538 13.0260 7.76E+05
1.04E+03 1.01E+03 9.75E+02 17.1% 6.41E+02 5.51E+02 5.02E+02 4.90E+02 4.73E+02 4.57E+02 4.45E+02 4.27E+02 0.268 373 52153 13.0260 6.79E+05
1.44E+03 1.40E+03 1.35E+03 17.1% 8.86E+02 7.62E+02 6.94E+02 6.77E+02 6.54E+02 6.31E+02 6.14E+02 5.91E+02 0.268 374 72155 13.0260 9.40E+05
1.48E+03 1.44E+03 1.39E+03 15.4% 8.90E+02 7.66E+02 7.04E+02 6.88E+02 6.67E+02 6.48E+02 6.32E+02 6.10E+02 0.268 382 66115 13.0260 8.61E+05
6.89E+02 6.72E+02 6.48E+02 13.8% 4.08E+02 3.51E+02 3.21E+02 3.13E+02 3.03E+02 3.02E+02 2.95E+02 2.84E+02 0.268 573 32102 13.0260 4.18E+05
5.29E+02 5.15E+02 4.94E+02 21.3% 3.43E+02 2.95E+02 2.69E+02 2.63E+02 2.54E+02 2.32E+02 2.26E+02 2.17E+02 0.268 483 27558 13.0260 3.59E+05
6.56E+02 6.41E+02 6.19E+02 15.4% 3.96E+02 3.40E+02 3.13E+02 3.06E+02 2.96E+02 2.88E+02 2.81E+02 2.71E+02 0.268 389 29574 13.0260 3.85E+05
6.59E+02 6.41E+02 6.16E+02 21.3% 4.27E+02 3.68E+02 3.35E+02 3.27E+02 3.16E+02 2.89E+02 2.81E+02 2.70E+02 0.268 483 34327 13.0260 4.47E+05
6.40E+02 6.24E+02 6.02E+02 13.8% 3.79E+02 3.26E+02 2.98E+02 2.91E+02 2.81E+02 2.81E+02 2.74E+02 2.64E+02 0.268 573 29809 13.0260 3.88E+05
1.20E+03 1.17E+03 1.12E+03 21.7% 7.80E+02 6.71E+02 6.13E+02 5.99E+02 5.79E+02 5.26E+02 5.11E+02 4.91E+02 0.268 456 61506 13.0260 8.01E+05
6.65E+02 6.49E+02 6.27E+02 15.4% 4.01E+02 3.45E+02 3.17E+02 3.10E+02 3.00E+02 2.92E+02 2.85E+02 2.75E+02 0.268 389 29963 13.0260 3.90E+05
1.84E+03 1.77E+03 1.68E+03 18.4% 1.15E+03 9.91E+02 8.69E+02 8.39E+02 7.96E+02 8.08E+02 7.78E+02 7.35E+02 0.268 754 70890 13.0260 9.23E+05
3.16E+03 3.04E+03 2.87E+03 17.3% 1.95E+03 1.67E+03 1.47E+03 1.41E+03 1.34E+03 1.39E+03 1.33E+03 1.26E+03 0.268 980 121463 13.0260 1.58E+06
8.66E+02 8.34E+02 7.88E+02 17.3% 5.34E+02 4.59E+02 4.02E+02 3.88E+02 3.68E+02 3.80E+02 3.66E+02 3.46E+02 0.268 980 33304 13.0260 4.34E+05
2.53E+03 2.43E+03 2.30E+03 18.4% 1.58E+03 1.36E+03 1.19E+03 1.15E+03 1.09E+03 1.11E+03 1.07E+03 1.01E+03 0.268 754 97286 13.0260 1.27E+06
2.31E+03 2.22E+03 2.11E+03 17.5% 1.43E+03 1.23E+03 1.08E+03 1.04E+03 9.91E+02 1.01E+03 9.76E+02 9.24E+02 0.268 840 86483 13.0260 1.13E+06
3.49E+03 3.36E+03 3.18E+03 17.3% 2.15E+03 1.85E+03 1.62E+03 1.56E+03 1.48E+03 1.53E+03 1.47E+03 1.39E+03 0.268 963 133884 13.0260 1.74E+06
1.38E+03 1.33E+03 1.26E+03 18.8% 8.70E+02 7.48E+02 6.59E+02 6.36E+02 6.05E+02 6.07E+02 5.85E+02 5.54E+02 0.268 660 52104 13.0260 6.79E+05
2.29E+03 2.21E+03 2.09E+03 17.3% 1.41E+03 1.22E+03 1.06E+03 1.03E+03 9.74E+02 1.01E+03 9.68E+02 9.15E+02 0.268 980 88159 13.0260 1.15E+06
2.02E+03 1.94E+03 1.84E+03 18.4% 1.26E+03 1.09E+03 9.52E+02 9.19E+02 8.72E+02 8.85E+02 8.52E+02 8.05E+02 0.268 754 77678 13.0260 1.01E+06
1.99E+03 1.91E+03 1.81E+03 17.3% 1.22E+03 1.05E+03 9.22E+02 8.90E+02 8.44E+02 8.72E+02 8.39E+02 7.93E+02 0.268 980 76404 13.0260 9.95E+05
4.52E+03 4.35E+03 4.12E+03 17.3% 2.79E+03 2.40E+03 2.10E+03 2.03E+03 1.92E+03 1.98E+03 1.91E+03 1.80E+03 0.268 963 173375 13.0260 2.26E+06
2.85E+02 2.74E+02 2.59E+02 16.6% 1.74E+02 1.50E+02 1.31E+02 1.27E+02 1.20E+02 1.25E+02 1.20E+02 1.14E+02 0.268 1072 10720 13.0260 1.40E+05

2.42E+04 2.08E+04 1.85E+04 1.79E+04 1.71E+04 1.73E+04 1.67E+04 1.59E+04

GHG Inventory Summary
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BASE CO2e 
from gas 

(T/yr)

 -15% CO2e 
from gas 

(T/yr)
 -25% CO2e 

from gas (T/yr)

 -35% CO2e 
from gas 

(T/yr)
428 376 291 265
190 167 129 118
352 310 239 218
308 271 210 191
426 375 290 264
391 344 266 242
190 167 129 118
163 143 111 101
175 154 119 108
203 179 138 126
176 155 120 109
364 320 247 225
177 156 120 110
419 369 285 260
718 632 488 445
197 173 134 122
575 506 391 356
511 450 348 317
791 696 538 491
308 271 209 191
521 459 354 323
459 404 312 285
452 397 307 280

1025 902 697 635
63 56 43 39

9.58E+03 8.43E+03 6.51E+03 5.94E+03

GHG Inventory Summary



 
 
 
 
 
 Dr. Malcolm Lewis, PE 
 President 
 JN: 60823 
 

Consulting for Energy Efficiency 
& Sustainability in Buildings 

 

May 31, 2007  
 
June Collins 
Vice President, Environmental Division Manager 
DUDEK Third Street 
Encinitas, CA 92024 
 
Re:   Questions regarding Merriam Mountain GHG inventory  
 
Dear June: 
 
I’ve addressed the two follow up questions regarding Merriam Mountain GHG’s in the 
attached memo.  Let me know if this meets your needs and feel free to contact me by 
phone at (202) 731-0801 or via e-mail at cpyke@ctgenergetics.com.  
 
Best Regards, 
 
 
Chris Pyke 
 



 
 
Questions 
 

• Section 3.8.2.: Emissions on opening day until 2020 
• Section 3.8.3.: Comparative analysis of project under “business-as-usual” and 

with proposed Project Design Features. 
 
Responses 
 
The following table and figure address both questions.  There are essentially three 
important scenarios:  
 

(1) “Business-as-usual” (BAU): The project built to Title 24 requirements without 
additional energy saving and greenhouse gas reducing features. 

 
(2) BAU – Renewable Portfolio Standard: The project built to Title 24 requirements 

minus reduction associated with incremental implementation of the state-wide 
Renewable Portfolio Standard.   

 
(3) As proposed: The project built to the proposed specifications. 

 
The proposed Project Design Features result in approximately 28% greenhouse gas 
reduction from BAU to the proposed project by build-out in 2017.  This increases to 
over 30% by 2020 with the completion of the phase-in of the state-wide Renewable 
Portfolio Standard.  Table 1 provides greenhouse gas emissions estimates for the 
estimated end of each phase of construction.  Note that the actual date of completion 
may vary depending on market conditions.   



 
 
Table 1. Greenhouse gas emissions at the end of each construction phase (metric tons 
CO2e per year). 
 

 Phase I Phase II Phase III Phase IV  
 2010 2012 2014 2017 2020 

BAU 13,560 23,551 28,547 35,684 35,684 
BAU-RPS 13,259 22,681 27,071 33,048 32,257 
As proposed 10,458 17,817 21,174 25,677 24,886 

 
Figure 1.  Illustration of greenhouse gas emissions under three scenarios from 2010 
(estimated completion of Phase I) through 2017 (estimated build-out) to 2020 (full 
implementation of the RPS).    
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